Insulin deficiency and insulin resistance in type 2 (non-insulin-dependent) diabetes: quantitative contributions of pancreatic and peripheral responses to glucose homeostasis.
A non-steady state dose-response study was designed to quantitate peripheral sensitivity to insulin and pancreatic responsiveness to glucose, and to assess their relative contribution to glucose intolerance in Type 2 diabetes (Type 2 DM, non-insulin-dependent). Eleven lean and eleven obese patients with mild diabetes (fasting plasma glucose, FPG, 10.3 +/- 1.0 and 9.4 +/- 0.6 mmol l-1, respectively) were examined; twenty-six lean and twelve weight-matched obese subjects served as controls. Pancreatic response was measured by sequential injection of 0.1, 0.3 and 0.9 g kg-1 glucose; peripheral sensitivity to insulin was determined from the rate of clearance (Kgluc) of 0.3 g glucose injected sequentially together with 25, 50 and 100 mU insulin kg-1 or with 0, 12.5 and 50 mU kg-1, under somatostatin infusion. The mean dose-response curve describing glucose-induced insulin release showed increased maximal capacity to secrete insulin in obese controls, while the responses of lean as well as obese Type 2 DM were reduced by more than 80%. The mean dose-response curves relating plasma exogenous insulin levels to Kgluc were similar in lean diabetics and lean controls. The curves of both obese controls and obese diabetics were shifted to the right, demonstrating similar insulin resistance. In four lean controls, sensitivity to insulin was tested also during a hyperglycemic clamp set at 10.3 +/- 0.6 mmol l-1. Hyperglycemia reduced the Kgluc at all insulin levels. Individual dose-response curves were transformed to single weighted numerical pancreatic responsiveness scores [PRS], and peripheral sensitivity scores [PSS].(ABSTRACT TRUNCATED AT 250 WORDS)